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There were a total of 58 events of natural disaster in Malaysia for the period between 
years 1980 to 2010 that claiming a total of 1,239 lives of the 640,000 people affected. 
These data were based on statistics provided by United Nation Officer for Disaster 
Risk Reduction (UNISDR). From all different categories of natural disasters 
considered, flood accounted for over half the registered events. Floods contribute to 8 
out of 10 disaster events with the highest human exposure and affect over 85 % of all 
the disaster-stricken people. Floods are thus the primary hazard which affecting 
Malaysia, in particular the west coast of Peninsular. Therefore, an accurate and 
reliable flood prediction model is very much needed to provide early warning for 
residents nearby flood locations for evacuation purposes. However, current trends in 
flood prediction only involve flood modeling because no prediction time was 
mentioned and discussed. Furthermore, in Malaysia there is none of flood model or 
flood prediction model developed yet. An existing system in the Department of 
Irrigation and Drainage Malaysia is only the alarming system which alarms the users 
only when the water level exceeds the danger limit. Based on these scenarios, the 
research objective is to obtain a flood water level prediction model for Kuala Lumpur 
flood prone area using a new develops modeling technique that based on Neural 
Network Autoregressive Model with Exogenous Input (NNARX). The samples used 
for model training, model validation and model testing were carefully selected. In 
order to obtain good flood water level prediction model, all samples must be the data 
when flood events happened. All samples were real-time data that were obtained from 
the Department of Irrigation and Drainage Malaysia upon special request. From 
carefully selected samples, several optimal flood prediction times were suggested for 
flood location in Kuala Lumpur. Model validation and model testing were conducted 
to observe the prediction performances. The optimal prediction time was selected 
based on the results of prediction performances. A new modeling technique was 
develop and implemented to improve the prediction performance of NNARX model. 
The prediction performance of the new develop method was compared with Elman 
Neural Network (ENN), Radial Basis Function Neural Network (RBFNN) and 
Multilayer Perceptron Neural Network (MLPNN). In order to justify that the new 
develop method is applicable to other locations, selected flood prone locations in 
Kedah and Terengganu were considered. Results from the new develop method show 
significant improvement to prediction performance as compared to NNARX model. 
IV 
ACKNOWLEDGEMENT 
In the name of Allah, the Most Gracious and the Most Merciful. 
Alhamdulillah, all praises to Allah for the strengths and His blessing in completing 
this thesis. First and foremost I would like to express my sincere gratitude to my 
supervisor, Associate Prof Dr Ramli Adnan for his guidance and support throughout 
my study and especially for his confidence in me. His invaluable help of constructive 
comments and suggestions throughout the research and thesis works have contributed 
to the success of this research. Not forgotten, I would like to thank my co-supervisors, 
Associate Prof Sr. Dr Abd Manan Samad and Associate Prof Dr Zainazlan Md Zain 
for their encouragement and insightful comments towards completion of my thesis. I 
express my heartfelt gratefulness to my supervisors for their guide and support that I 
believed I learned from the best. 
I would like to express my appreciation to the Department of Irrigation and Drainage 
Malaysia (JPS) for providing me with the real-time data used in my research works. 
My acknowledgement also goes to JPbSM UiTM and to the Scholarship Division, 
Ministry of Education Malaysia for given me the opportunity and scholarship to 
pursue my PHD studies. My appreciation also goes to Dean, Faculty of Electrical 
Engineering, UiTM for his continuous support and to all the technicians and office 
staffs of Faculty of Electrical Engineering, UiTM for their co-operations. 
Last but not least, my deepest gratitude goes to my beloved parents, Haji Ahmat 
Ruslan Mohd Ariffin and Hajjah Latifah Hanum Mohd Yusuf for their endless love, 
prayers and encouragement. My sisters and brothers deserve my wholehearted thanks 
as well. To those who indirectly contributed in this research, your kindness means a 
lot to me. Thank you very much. 
This thesis is only a beginning of my journey. 
v 
